Estimating the returns to education is an important aspect of empirical economics.
Introduction
Conventional wisdom has it that education is the handmaiden of prosperity.
Indeed, one of the most popular textbooks in economics (Mankiw, 1998) asserts that "Education is at least as important as investment in physical capital for a country's long-term success ..…one way in which government policy can enhance the standard of living is to provide good schools and encourage the population to take advantage of them" (p. 528). This theoretical underpinning now forms the raison d'etre of government skills policy; at the national level the Leitch Review is considering what the UK's long-term ambition should be for developing skills in order to maximise economic prosperity and productivity. In Northern Ireland the Department for Learning and Employment in its Skills Strategy seeks to provide an overarching framework for the development of the local skills base. Given the importance of education in determining a person's material well-being, it is natural to enquire about the returns to education. In particular, is it possible to quantify the extent to which a person is made better off through more education?
Economists, beginning with Mincer (1958) , have sought to answer this question by estimating the net effect of years of schooling on the earnings of individuals. The recognition that not all the additional earnings of better educated workers can be ascribed to their superior education has led to controls for the noneducational characteristics of individuals being imposed before estimating their returns to education. These controls may relate to age, gender, place of residence, individual ability or motivation. Based on a survey of 97 studies that estimated returns to education, Ashenfelter et. al. (1999) concluded that the return to an additional years schooling was between 6 and 9 percent.
However, such studies, relating earnings to years of schooling, suffer from two problems.
1 First, there is a dearth of reliable data on earnings. Second, it is qualifications, rather than years of schooling, which are the passport to higher earnings; acquiring qualifications requires not just spending time in an educational institution but also having something to show for the time spent.
In the face of these problems, we develop an alternative concept of returns to education. In essence, this involves estimating the amount by which the probability of "labour market success" increases with higher educational qualifications. We use two concepts of "labour market success": for persons who are employed, "success" means doing a high, rather than a low, occupational status job; for persons in the labour force, "success" means being employed rather than unemployed. This allowed us to estimate, after imposing the appropriate non-educational controls, the link between "doing well" in the labour market and educational qualifications.
Education Qualifications and the 2001 Census for the UK
As mentioned earlier, the SARS of the 2001 Census for the United Kingdom reported the highest qualification for 1,031,840 persons between the ages of 16-74 years. The qualifications were reported as: (i) no qualifications; (ii) Level 1 qualifications (roughly, at least one GCSE); (ii) Level 2 qualifications (roughly, 5+
GCSEs at A-C grades); (iii) Level 3 qualifications (roughly, 2+ 'A' levels); (iv) Level 4 qualifications (first degree or higher, HNC, HND). These qualification levels are detailed in the notes to It is important that the data in Table 4 is set within the context of Higher Education migration in Northern Ireland. The empirical evidence tends to suggest that a higher proportion of Protestants migrate to Great Britain (GB) for HE purposes with a significant proportion not returning. This seems a strong explanatory factor in explaining the finding that Catholics have the highest levels of qualification. for example, in inner London, the proportion of the unemployed who had no qualifications was, at 26 percent, the same as the proportion of the unemployed who had Level 4 qualifications. Table 9 shows unemployment rates (the proportion of respondents in the labour force seeking work and available to start within 2 weeks) and the sickness/disability rates (proportion of the non-student, non-retired population which is permanently sick or disabled) by highest level of qualification. This Table shows that, in every UK region, better qualifications were associated with lower unemployment and disability rates. The unemployment rate for unqualified persons was significantly above the regional average and the unemployment rate for those with Level 4 qualifications was significantly below. For example, in the context of an overall unemployment rate of 6.7 percent in Northern Ireland, the unemployment rate in that region, for respondents without any qualifications, was 11.5 percent compared to a rate of 2.9 percent for persons with Level 4 qualifications.
Comparing LFS and Census data
There is a rather large discrepancy between the Labour Force Survey (LFS) and worker. Since these outcomes are inherently ordered -in the sense that the outcome associated with a higher value of i Y is of lower "occupational status" than that associated with a lower value -the appropriate method of estimation is that of ordered logit.
Econometric Methodology: Ordered Logit
The idea behind this model (Borooah, 2001) 
where : Pr( 1) Pr( )
If it is assumed that the error term i ε , in equation (1), follows a logistic distribution then equations (1) and (2) The ordered logit estimates for estimating equations (1) and (2), with Y i as the dependent variable (defined above), are shown in Table 10 However, since the change in probabilities across all three outcomes must sum to zero, it is not clear what would happen to the middle probability, Pr(Y i =2): it may rise or fall. Given a change in the value of a determining variable, it is impossible, therefore, to infer, from the sign of its coefficient estimate, the direction of change in all the probabilities. For this reason Greene (2000) cautions that "we must be very careful in interpreting the coefficients in this model...since it is the least obvious of the [discrete choice] models" (p. 878).
Estimation Results: Marginal Probabilities of Occupational Status
For this reason, the estimation results are discussed in terms of "marginal probabilities". The marginal probability, associated with a determining variable, of being employed in a particular occupation, is the change in the probability of employment in that occupation consequent upon an unit change in the determining variable, the values of the other variables remaining unchanged. For discrete variables, the marginal probabilities refer to changes consequent upon a move from the residual category for that variable to the category in question. Table 11 shows the marginal probability of being employed in a PMT job associated with a unit change in each of the determining variables. For example, Table 11 shows that in Northern Ireland a change in qualifications from "no qualifications" to Level 1 qualifications increases the probability of employment in a PMT job by 18.3 points; a change in qualifications from "no qualifications" to Level 4 qualifications increases the probability of employment in a PMT job by 68.2 points;
and, by corollary, a change in qualifications from Level 3 to Level 4 qualifications increases the probability of employment in a PMT job by 30.3 (68.2-37.9) points. Table 11 shows that, for employed persons, the probability of PMT employment rises with higher qualifications: across the UK regions, the marginal probabilities of being in PMT employment, for Level 4 qualifications, were between approximately 66 (lowest)-70 (highest); the corresponding ranges for the PMT marginal probabilities for Level 3, Level 2, and Level 1 qualifications were, respectively, 36-45, 30-36, and 18-24 points.
An important feature of Table 11 is that in every UK region, the marginal probability of women being in PMT employment was negative: ceteris paribus women, compared to male, employees were less likely to be in PMT employment. 
Estimation Results: Marginal Probabilities of Unemployment
The preceding section addressed the question of the occupational status of persons who were employed. A related question of interest is how the probability of a person, who was in the labour force, being unemployed was influenced by his/her personal characteristics and circumstances. In order to answer this question we amount by which the probability of unemployment increases or decreases in consequence of a change in the variable value.
These marginal probabilities are shown in Table 13 . 5 In the present context, the marginal probability, associated with a determining variable, of being unemployed is the change in the probability of unemployment consequent upon an unit change in the determining variable, the values of the other variables remaining unchanged. For discrete variables, the marginal probabilities refer to changes consequent upon a move from the residual category for that variable to the category in question. Table 13 shows that, for persons in the labour force, the marginal probability of unemployment falls with higher qualifications: across the UK regions, the marginal probabilities of being unemployed, for Level 4 qualifications, were between -2.6
(lowest) to -6.7 (highest). The equation predicted that, after controlling for noneducational factors, the probability of an unqualified person in Northern Ireland being unemployed was 10.5 percent. So, for example, compared to an unqualified person in the Northern Ireland labour force being unemployed, the probabilities of persons with Level 4, Level 3, Level 2, and Level 1 qualifications being unemployed were, respectively, 6.2, 4.6, 4.1, and 3.3 percentage points lower than 10.5 percent.
The probability of being unemployed also varied by age. Compared to the youngest age group, 19-29 years, the marginal probability of unemployment for the other age groups was always negative, indicating that they were less likely to be unemployed -being most negative for persons in the labour force between 45-54
years. Table 13 also shows that, except in Wales, there was a significant ethnic dimension to unemployment: compared to White persons, the probability of being 5 The marginal probability is defined as Pr ( 1) i ik Y X ∂ = ∂ unemployed was higher for Asians, Chinese, and Blacks. In Northern Ireland, the probability of a Catholic being unemployed was 3.3 points higher than for Protestants.
Lastly, in every region of the UK, the probability of women in the labour force being unemployed was always lower than that for men.
Conclusions
Estimating the returns to education is an important aspect of empirical economics. Usually this is achieved by estimating the additional earnings provided by an extra year of schooling. However, as noted earlier, given the difficulty of obtaining reliable earnings data, this approach is not always easy to implement. This paper proposed an alternative measure of returns to education based on the probability of "labour market success" associated with different levels of qualification. Returns to education, so conceived, were estimated on data from the 2001 UK Census for the different regions of the UK. Two measures of "success" were used: first, the likelihood of persons in employment being in "good" jobs; second, the likelihood of persons in the labour force being in employment. The results showed that, in every region of the UK, better qualifications were significantly, and strongly, associated with higher probabilities of labour market success.
Against this general conclusion, we may distinguish different patterns of interregional details.
1. There is the marked disparity between the "north" and the "south" of the 4. In every UK region, better qualifications were associated with lower unemployment rates and low disability rates. The unemployment rate and the disability rate for unqualified persons was significantly above the regional average and the unemployment rate for those with Level 4 qualifications was significantly below. For example, in the context of an overall unemployment rate of 6.7 percent in Northern Ireland, the unemployment rate in that region, for respondents without any qualifications, was 11.5 percent compared to a rate of 2.9 percent for persons with Level 4 qualifications. 6. The marginal probability of women being in PMT employment was negative: ceteris paribus women, compared to male, employees were less likely to be in PMT employment. The marginal probability of being in PMT employment rose with age, reached a maximum at 45-54 years, and then fell.
7. For persons in the labour force, the marginal probability of unemployment falls with higher qualifications: across the UK regions, the marginal probabilities of being unemployed, for Level 4 qualifications, were between -2.6 (lowest) to -6.7 (highest). The equation predicted that, after controlling for non-educational factors, the probability of an unqualified person in Northern Ireland being unemployed was 10.5 percent. So, for example, compared to an unqualified person in the Northern Ireland labour force being unemployed, the probabilities of persons with Level 4, Level 3, Level 2, and Level 1 qualifications being unemployed were, respectively, 6.2, 4.6, 4.1, and 3.3 percentage points lower than 10.5 percent.
8. The probability of being unemployed also varied by age. Compared to the youngest age group, 19-29 years, the marginal probability of unemployment for the other age groups was always negative, indicating that they were less likely to be unemployed -being most negative for persons in the labour force between 45-54 years. Table 12 
